As rickettsioses may be severe diseases and Rickettsia prowazekii is a potential agent of bioterrorism, highly efficient diagnostic techniques are required to detect rickettsiae in patients. We developed a nested PCR assay using single-use primers targeting single-use gene fragments present in the genomes of both Rickettsia conorii and R. prowazekii. We used this "suicide" PCR with DNA from 103 skin biopsy specimens from patients who definitely had a rickettiosis, 109 skin biopsy specimens from patients who possibly had a rickettsiosis, and 50 skin biopsy specimens from patients with nonrickettsial diseases. The suicide PCR detected "R. conorii conorii" in 38 biopsy specimens, R. africae in 28 biopsy specimens, R. slovaca in 12 biopsy specimens, "R. sibirica mongolotimonae" in 5 biopsy specimens, R. aeschlimannii in 2 biopsy specimens, and "R. conorii caspia" and "R. sibirica sibirica" in 1 biopsy specimen each. The technique had a specificity of 100% and a sensitivity of 68%. It was 2.2 times more sensitive than culture (P < 10 ؊2 ) and 1.5 times more sensitive than regular PCR (P < 10 ؊2 ). The efficacy of the suicide PCR was reduced by antibiotic therapy prior to biopsy (P < 10 ؊2 ) and was increased when it was performed with eschar biopsy specimens (P ‫؍‬ 0.03). We propose the use of the suicide PCR as a sensitive, specific, and versatile technique for improving the diagnosis of rickettsioses, especially when it is used on eschar biopsy specimens taken prior to antibiotic therapy.
The genus Rickettsia includes 19 species responsible for arthropod-borne infections causing mild to potentially lethal diseases (17) . Among these, Rickettsia prowazekii, the agent of epidemic typhus, is considered a potential warfare agent and is classified on the B list of bioterrorism agents by the Centers for Diseases Control and Prevention. In addition to the pathogenic Rickettsia species that have been characterized, numerous rickettsiae have been found in ticks but have yet to be recognized as human pathogens. For example, R. parkeri has just been identified in a patient, 60 years after it was first isolated from ticks (13) . PCR is a highly useful tool for the direct diagnosis of rickettsioses. However, the sensitivity of the usual PCR amplification with clinical specimens may be reduced by several factors, including the presence of DNA polymerase inhibitors, DNA degradation during sample transport, and antibiotic therapy prior to sampling. Also, although nested PCR techniques enhance the detection threshold of PCR through the use of a reamplification step, they have a major drawback, i.e., an elevated risk of contamination both by amplicons from previous assays with the same primers and by DNA carryover between the two amplification steps.
In an effort to improve the sensitivity of rickettsial DNA detection and to avoid false-positive amplifications, we designed a nested PCR technique with single-use primers targeting single-use DNA fragments selected after comparison of R. conorii and R. prowazekii genome sequences. We named this technique "suicide" PCR. It has previously been successful for the detection of Yersinia pestis in the remains of people who died from plague (18) and in a few patients with rickettsioses (21) (22) (23) . In this report we compared the suicide PCR to culture and the regular PCR for the detection of rickettsiae in skin biopsy specimens submitted to our laboratory.
MATERIALS AND METHODS
Study design. Single-use PCR primers were selected from fragments of rickettsial genes which had not been amplified previously. In 1998, we conducted a pilot study on 15 skin biopsy specimens from patients definitely considered to have rickettsial infections by use of the three diagnostic scores described below. Subsequently, we performed this technique annually on all skin biopsy specimens referred to our laboratory, with each assay incorporating a new primer set that was used only once. Patients from whom the biopsy specimens had been taken were classified as definitely having a rickettsiosis when they fulfilled one of the three diagnostic scores and/or when direct evidence of a Rickettsia species was found, as possibly having a rickettsiosis when they did not fulfill any of the diagnostic scores and had no evidence of a nonrickettsial disease, and as excluded from having a rickettsiosis when they had a proven nonrickettsial disease. The result for each positive specimen was confirmed by a second nested PCR with ompA-amplifying primers. The detection threshold of each of the suicide PCR primer sets was estimated a posteriori in vitro, after the patients' specimens had been tested. Finally, we estimated the sensitivity and specificity of the suicide PCR and compared them with those of culture and regular PCR.
Patients. Following our 1998 pilot study, we performed suicide PCRs on all skin biopsy specimens referred to our laboratory between 1 January 1999 and 31 August 2003. Informed consent was obtained from all patients included in the present study. Patients were classified into three groups, i.e., patients with definite, possible, or no rickettsiosis, by using the case definitions described below. For each patient, epidemiological and clinical features were provided by the attending physician and a standardized questionnaire was completed. The information obtained included whether a tick bite was present, the geographical area from which the tick probably originated, any contact with animals, any underlying disease, any evidence of a nonrickettsial disease, the clinical symptoms [fever, headache, an inoculation eschar(s) and its location, the presence of a cutaneous rash and its type, presence of regional adenopathies], platelet count, transaminase levels, whether doxycycline and/or fluoroquinolones had been administered prior to the skin biopsy, and the outcome of the infection. We recorded the time of shipment during which the biopsy specimen was subject to thawing as Ն24 or Ͻ24 h. In addition, an early-phase serum sample was collected, and when possible, a second serum sample was collected 4 weeks later. Upon receipt, each biopsy specimen was trimmed aseptically into 1-mm 3 fragments, which were used immediately for culture and DNA extraction.
Case definition. The result of the suicide PCR was not considered an inclusion criterion, as it was the variable studied. All patients were screened by the use of three diagnostic scoring systems. Patients were classified as definitely having Mediterranean spotted fever (MSF), caused by "Rickettsia conorii conorii," when they obtained a score of Ͼ25 by a previously reported diagnostic scoring system (24) . Patients returning from sub-Saharan Africa were classified as definitely having African tick-bite fever (ATBF), caused by R. africae, when they fulfilled the criteria obtained by a previously described diagnostic scoring system for the disease (7, 21) . Patients who became ill in Europe and who had an inoculation eschar on the scalp and cervical lymph node enlargement were classified as definitely having tick-borne lymphadenitis (TIBOLA), caused by R. slovaca, when they met one of the following criteria (23): (i) direct evidence of R. slovaca infection by culture and/or regular PCR; (ii) serology specific for a recent R. slovaca infection (seroconversion or presence of an immunoglobulin M [IgM] titer Ն1:32), with titers to R. slovaca greater than those to "R. conorii conorii" by at least 2 dilutions; and (iii) antibodies specific for R. slovaca by Western blotting or cross-adsorption assays, as described previously (23) .
In addition, patients were classified as definitely having a rickettsiosis if they had direct evidence of infection with a Rickettsia sp. by culture or regular PCR.
Patients with a proven nonrickettsial disease were classified as not having a rickettsiosis and served as a negative control group.
Patients with a rash and/or an inoculation eschar who did not fulfill any of the inclusion criteria described above and who did not have a nonrickettsial disease were classified as possibly having a rickettsiosis.
Laboratory diagnosis. (i) Serological tests and culture. Serum specimens were tested for the presence of IgG and IgM antibodies by microimmunofluorescence assay, as reported previously (9) . For patients from the Mediterranean area and Europe, we tested for the presence of antibodies to "R. conorii conorii," R. slovaca, R. helvetica, "R. sibirica mongolotimonae," R. massiliae, R. aeschlimannii, R. felis, R. typhi, Coxiella burnetii, Francisella tularensis, and Borrelia burgdorferi. For patients returning from sub-Saharan Africa, we tested for the presence of antibodies to R. africae, "R. conorii conorii," R. aeschlimannii, "R. sibirica mongolotimonae," R. akari, R. felis, R. typhi, R. prowazekii, C. burnetii, and Borrelia recurrentis. Western blotting and cross-adsorption procedures were performed as described previously (10, 27) with the antigens cited above. Western blotting was performed with early-phase sera (27) , while cross-adsorption was performed with test sera with IgG titers Ն1:128 (10).
Skin biopsy specimens were ground with sterile pestles and mortars, inoculated onto human embryonic lung fibroblasts by the shell vial technique (12), and cultured as described elsewhere (9) . Isolates were identified by partial ompA amplification (5) and sequencing, as described below.
(ii) Molecular diagnosis. DNA was extracted from the ground skin biopsy specimens, and the rickettsiae were isolated from the biopsy specimens with a QIAmp DNA Tissue kit (Qiagen GmbH, Hilden, Germany), according to the recommendations of the manufacturer. DNA samples extracted from skin biopsy specimens from patients from the negative control group were used as negative controls for PCR amplification. Ground biopsy samples were also stored at Ϫ80°C until DNA was extracted for suicide PCR. No sample was stored for longer than a year.
Regular PCR was performed within 7 days of receipt of a biopsy specimen by previously described methods (5, 25) with the gltA-derived primers CS877F and CS1258R and primers 190-70 and 190-701, which amplify the ompA gene. Amplifications were carried out in a PTC200 DNA thermal cycler (MJ Research, Waltham, Mass.).
The sequences of the suicide PCR primers were selected from conserved regions flanking 300-to 600-bp variable fragments of genes present in both R. conorii (GenBank accession number NC_003103) and R. prowazekii (GenBank accession number NC_000963) genomes. All primers and their characteristics are detailed in Table 1 .
The suicide PCRs were conducted in a PTC200 DNA thermal cycler (MJ Research) with Elongase DNA polymerase (Gibco-BRL, Cergy-Pontoise, France). The 25-l reaction mixtures consisted of the following (final concentrations): each of the four primers (1 pmol l Ϫ1 each), deoxynucleoside triphosphates (dATP, dCTP, dGTP, and dTTP; 0.4 mM each), 2 l of Elongase buffer A, 8 l of Elongase buffer B, 1.2 l of Elongase enzyme mixture, 2.5 l of the DNA preparation, and sterile water. Amplifications were performed at the hybridization temperatures reported in Table 1 and with 35 cycles for the primary PCR and 35 cycles for the secondary PCR. The amplification was completed by maintaining the sample at 68°C for 10 min to allow complete extension of the PCR products. To avoid possibilities for contamination, we did not use positive controls in our suicide PCR assays. As negative controls, in addition to the DNA of skin biopsy specimens from patients classified as not having rickettsioses, for every eighth sample we used DNA, extracted as described above, from the heart valves of patients with degenerative valvulopathy. Testing was done blindly, and the PCR products were resolved on 1% agarose gels.
Positive PCR products were sequenced in both directions by using internal primers and the d-Rhodamine Terminator Cycle sequencing ready reaction kit, as described by the manufacturer. Sequencing products were resolved with an ABI 310 automated sequencer (Applied Biosystems). Multisequence alignment was done with CLUSTAL W software, version 1.81 (28) . It was only after we had tested all the patients' samples by suicide PCR that we determined the thresholds of the various suicide PCR assays that we used in the study. We used DNA from R. montanensis strain M/5-6. The number of organisms present in 10 l of a Gimenez-stained rickettsial suspension was counted under a microscope at a magnification of ϫ1,000. DNA was extracted from an aliquot of 10 6 R. montanensis organisms, and serial 10-fold dilutions in water were used to determine the detection thresholds in a LightCycler thermal cycler (Roche Diagnostics, Mannheim Germany), according to the instructions of the manufacturer. To identify positive suicide PCR products, amplification and sequencing with each primer set were performed with DNA from "R. conorii conorii," R. felis, R. slovaca, "R. sibirica mongolotimonae," R. helvetica, R. massiliae, R. africae, and R. aeschlimannii. All skin biopsy specimens found to be positive by suicide PCR were tested by an additional nested PCR assay with the ompA-amplifying primer pairs AF1F-AF1R and AF2F-AF2R, as described previously (21) . Negative controls were included after every seven test specimens, but we used no positive controls. Positive amplicons were sequenced as described above with the internal primers, and their sequences were compared to the ompA sequences available in GenBank.
We estimated the sensitivity of the suicide PCR in patients from our study with a definite diagnosis of rickettsiosis and its specificity among patients classified as not having a rickettsiosis.
Statistical tests. Fisher's exact test was used to compare the sensitivities of the suicide PCR and those of culture or regular PCR. The Student t test was used to compare means. Observed differences were considered significant when P was Ͻ0.05 for two-tailed tests. We also studied the influence of each variable using univariate logistic regression analysis. To identify the variables independently associated with the PCR results, we included in a multivariate logistic regression analysis the sex ratio and variables for which the P value obtained in the univariate analysis was Ͻ0.4. STATA software (version 7.0; Stata Corporation, College Station, Tex.) was used for analysis.
RESULTS

Patients.
Overall, 262 skin biopsy specimens from 246 patients were included in our study: 15 biopsy specimens from 15 patients obtained in 1998, 55 biopsy specimens from 47 patients obtained in 1999, 59 biopsy specimens from 54 patients obtained in 2000, 70 biopsy specimens from 68 patients obtained in 2001, 39 biopsy specimens from 38 patients obtained in 2002, and 24 biopsy specimens from 24 patients obtained in 2003. The biopsy specimens were sent to the laboratory from France, Italy, Norway, Hungary, Austria, The Netherlands, Malta, and Tunisia. Ninety-three patients (103 biopsy specimens) were classified as definitely having a rickettsiosis (Table  2) : 48 patients (49 biopsy specimens) had MSF, 25 patients (34 biopsy specimens) had ATBF; 12 patients (12 biopsy specimens) had TIBOLA, 5 patients were infected with "R. sibirica mongolotimonae" on the basis of a positive culture and/or regular PCR result, 1 patient was infected with "R. conorii caspia" on the basis of positive culture and PCR results (6), 1 patient had an "R. sibirica sibirica" infection on the basis of the regular PCR result, and 1 patient was infected with R. aeschlimannii on the basis of the result of PCR with serum and serology (20) . Of the biopsy specimens from patients with definite rickettsioses, 32 of 103 (31.0%) were positive by culture and 47 of 103 (45.6%) were positive by regular PCR (Tables 2 and 3) .
Forty-nine patients (50 biopsy specimens) with a proven nonrickettsial disease served as a negative control group. These included 26 patients from northern Italy with Lyme disease, determined on the basis of both positive culture and serology results (12) no evidence of any another tick-borne infection. The other nonrickettsial diseases that we found among the control patients were Streptococcus pyogenes erysipelas in four patients; infected eczema in three patients; psoriaris in three patients; histologically confirmed bacillary angiomatosis in three patients, two of whom were PCR positive for Bartonella quintana; lymphoma in two patients; erythema multiforme in two patients; a spider bite in one patient; co-trimoxazole allergy in one patient; cellulitis in one patient; acute Q fever in one patient; chronic Q fever in one patient; and renal adenocarcinoma in one patient. One hundred four patients (109 biopsy specimens) with a rash and/or an inoculation eschar were classified as possibly having a rickettsiosis (Table 2) .
Suicide PCR. All negative control samples in all assays except the 1999 assay targeting fabZ remained negative. Seven negative controls were positive by the assay targeting fabZ. Therefore, the results from this assay were not considered and a second assay targeting the yidC gene was conducted with the same specimens ( Table 1) . By use of such a strict interpretation of the results, the specificity of the suicide PCR was 100%.
The suicide PCR was positive for 70 of 103 skin biopsy specimens from patients classified as definitely having a rickettsiosis (68.0%) ( Table 2) , 17 of 109 biopsy specimens from patients with a possible rickettsiosis, and none of the biopsy specimens from excluded patients. Sequencing of positive suicide PCR products confirmed that the patients were infected with a Rickettsia species, but only pcnB sequences could identify "R. conorii conorii" (GenBank accession number AY509571), R. africae (GenBank accession number AY509572), R. slovaca (GenBank accession number AY509573), "R. sibirica mongolotimonae" (GenBank accession number AY509574), and R. aeschlimannii (GenBank accession number AY509575). Gene fragments amplified with the other primer sets were too conserved to allow identification of the infecting species. The results for all specimens positive by the suicide PCR were confirmed, and the species were identified by the ompA-based nested PCR.
Among patients with a definite rickettsiosis, the suicide PCR detected "R. conorii conorii" in 30 of 49 biopsy specimens (61.2%) from patients with MSF (Table 1) , R. africae in 25 of 34 biopsy specimens from patients with ATBF (73.5%), R. slovaca in 7 of 12 biopsy specimens from patients with TIBOLA (58.3%), "R. sibirica mongolotimonae" in 5 of 5 biopsy specimens from patients previously proven to be infected with this rickettsia, R. aeschlimannii in the biopsy specimen from the patient with proven R. aeschlimannii infection, "R. conorii caspia" in the patient from whom this rickettsia was previously isolated, and "R. sibirica sibirica" in the patient with proven infection with this rickettsia. Among the 104 patients with a possible rickettsiosis, suicide PCR detected "R. conorii conorii" in 8 patients with MSF-like symptoms in the Mediterranean area, R. africae in 3 patients with ATBF-consistent symptoms in sub-Saharan Africa, "R. slovaca" in 5 patients with TIBOLA-like symptoms in Europe, and R. aeschlimannii in a patient from central France who exhibited a febrile maculopapular rash and an inoculation eschar to the leg following a tick bite (Table 1) . A posteriori, we evaluated the detection thresholds of all primer sets except those amplifying fabZ. The primer sets specific for lpxD, yidC, pcnB, recF, gltX, and mutL detected 0.4 ϫ 10 1 , 1.9 ϫ 10 1 , 1.3 ϫ 10 1 , 0.8 ϫ 10 1 , 2.4 ϫ 10 1 , and 1.1 ϫ 10 1 R. montanensis bacteria, respectively. In comparison, regular ompA-based PCR detected 1.6 ϫ 10 2 bacteria. The overall sensitivity of the suicide PCR among biopsy specimens from patients with a definite rickettsiosis was 68% (70 of 103 biopsy specimens). The suicide PCR was 2.2 times more sensitive than culture (70 of 103 versus 32 of 103 biopsy specimens [P Ͻ 10 Ϫ2 ]) and 1.5 times more sensitive than regular PCR (70 of 103 versus 47 of 103 biopsy specimens [P Ͻ 10 Ϫ2 ]). By univariate analysis, the sex, age, type of disease, clinical presentation, and the presence of antibodies to a Rickettsia sp. had no influence on the suicide PCR results (Table 4 ). In contrast, significantly fewer positive results were obtained for biopsy specimens received thawed for Ն24 h (P ϭ 0.045). However, by multivariate logistic regression analysis, this variable was not independently associated with the suicide PCR results (P ϭ 0.7) ( Table 4 ). In contrast, early antibiotic treatment, prior to the biopsy, was significantly associated with a reduced efficacy of the suicide PCR by both univariate and multivariate analyses (P Ͻ 10 Ϫ2 for both). Likewise, eschar biopsy specimens were significantly more likely than other skin biopsy specimens to be positive by both univariate analysis (P ϭ 0.03) and multivariate analysis (P ϭ 0.045) (Table 4) . Subsequently, we estimated the sensitivity of the technique among untreated patients to be 75.5% (65 of 86 patients), regardless of the type of skin biopsy specimen, and 78% (64 of 82 patients) among those from whom eschar biopsy specimens were tested.
DISCUSSION
In our study, we showed the efficacy and reliability of suicide PCR for the molecular detection of rickettsiae in skin biopsy specimens. The method was sensitive and versatile, enabling us to identify seven different Rickettsia spp. It was also specific, as all positive results were confirmed by a second ompA-based nested PCR. Except for one assay, which was not included in our analysis of the data, we had no contamination problems.
We developed the suicide PCR as a versatile but specific test for the rapid, direct, and sensitive detection of rickettsiae in patients with severe rickettsiosis or cases of bioterrorism. In a previous study, Leitner et al. (11) described a nested PCR assay that amplified a fragment of the 17-kDa protein-encoding gene. Although this assay was sensitive, it had several drawbacks, including the need for the use of primers exhibiting mismatches with the sequences from R. typhi and R. prowazekii and a single target sequence which was identical for R. rickettsii, R. conorii, R. sibirica, R. montanensis, R. rhipicephali, and R. parkeri. Also, in-house nested PCRs are readily subject to laboratory contamination, especially when they are performed more than once with the same target. We have experienced such contamination problems in the past (unpublished data). To enable us to amplify both typhus and spotted fever group rickettsiae, we compared the complete genome sequences of (12) 1 (1) 3 (3) 7 (7) Rslo "R. sibirica mongolotimonae"
Other diagnoses 49 (50) 0 0 0 a For each variable, the number of biopsy specimens is indicated in parentheses. b Rc, "R. conorii conorii"; Raf, R. africae; Rslo, R. slovaca; Rm, "R. sibirica mongolotimonae"; Raes, R. aeschlimannii; AFR, "R. conorii caspia"; Rsib, "R. sibirica sibirica."
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R. prowazekii and R. conorii and selected primers specific for regions of genes that were conserved in both organisms. In addition, to limit the risk of vertical contamination by amplicons from previous assays, in each year of the study we targeted a new gene that had never been amplified before in our laboratory. This was facilitated by the wide choice of potential target genes, with 834 genes being conserved in both R. prowazekii and R. conorii. To limit lateral contamination due to carryover, all the reagents for the two successive PCRs were incorporated into the reaction tube prior to the first amplification step and no positive controls were used. Furthermore, we routinely included in our assays large numbers of negative controls, processed identically to the test samples. We evaluated our suicide PCR in blinded tests using skin biopsy specimens, which are the specimens of choice for the detection of rickettsioses by isolation or genomic procedures. In a pilot study performed on 15 biopsy specimens from patients who definitely had a rickettsiosis, 13 were positive by suicide PCR.
There was no contamination of negative controls, and in all cases the Rickettsia sp. identified by the suicide PCR was the same as that established in previous tests. We then applied the suicide PCR to all skin biopsy specimens referred to our laboratory. The 212 skin biopsy specimens from patients with a suspected rickettsiosis evaluated in this study are the largest series tested to date. We performed only one suicide PCR assay each year, so skin biopsy specimens were frozen at Ϫ80°C for a maximum of 1 year prior to DNA extraction and PCR amplification. In patients who definitely had a rickettsiosis, the sensitivity of the suicide PCR was 68%, significantly higher than those of culture (P Ͻ 10 Ϫ2 ) and regular PCR (P Ͻ 10 Ϫ2 ). This suggests that the suicide PCR should be reserved for use on skin biopsy specimens from patients suspected of having a rickettsiosis but with negative regular PCR results. The specificity of the suicide PCR was 100%, but this was obtained only by strict interpretation of the results for the negative controls. We considered a suicide PCR result valid only if none of the negative controls produced an amplification product. We selected primer sequences from conserved regions of the genomes of the R. prowazekii and R. conorii flanking variable sequences, but, unfortunately, we could not predict the variability of the target gene fragments within the spotted fever and typhus groups. The infecting rickettsiae that we identified by the suicide PCRs were, in all cases, identical to those identified by previous amplification and sequencing by an ompAbased PCR assay. We identified two factors that independently influenced the suicide PCR results: (i) the administration of antibiotics highly effective against rickettsiae prior to biopsy sampling significantly reduced the rate of detection of rickettsiae (P Ͻ 10 Ϫ2 ) (Table 4) , as has previously been observed for detection by culture (8) ; and (ii) significantly more positive suicide PCR results were obtained on biopsy specimens from eschars than other skin biopsy specimens (P ϭ 0.03, Table 4) , as has previously been demonstrated for diagnosis by culture and regular PCR (21) . The latter finding is probably linked to the initial multiplication of rickettsiae at the site of inoculation. The sensitivity of the suicide PCR increased to 78% when only results for eschar biopsy specimens taken prior to antibiotic therapy were considered. We found that delays during shipment to our laboratory and the type of rickettsiosis of the , personal communication) . The first two documented infections with R. aeschlimannii were described in a patient who had just returned from Morocco (20) and whose skin biopsy specimen was included in our study and in a hunter in South Africa (15) . Prior to 1991, only "R. conorii conorii" was identified as an agent of tick-borne rickettsiosis in France, and therefore, the diagnostic scoring system used in our study included only microimmunofluorescence assay and culture as laboratory tests. Since 1991, however, another three pathogenic rickettsiae have been identified in France: R. slovaca (2), "R. sibirica mongolotimonae" (19) , and R. helvetica (4) . We now add R. aeschlimannii, which has recently been found in French ticks (K. Matsumoto, personal communication), to the list of Rickettsia spp. that may infect people in France. Our data suggest that the diagnosis of suspected rickettsioses, especially atypical cases, will be improved with the use of the suicide PCR. Our results also indicate that diagnostic scoring systems should be modified to include this new technique as a diagnostic criterion.
In conclusion, we have demonstrated that suicide PCR is a valuable tool for the detection of rickettsiae in skin biopsy specimens. It is specific and is 1.5 times more sensitive than regular PCR for the diagnosis of rickettsioses. Comparison of the complete sequences of R. conorii and R. prowazekii to determine appropriate primers for suicide PCRs provided us with a large choice of potential targets and improved the versatility of the suicide PCR for the identification of new pathogenic rickettsiae. Our findings show that eschar biopsy specimens for suicide PCR should be taken before antibiotic therapy is given. Sera are the most easily obtained clinical samples, and the value of suicide PCR on such specimens warrants further study (21) (22) (23) . Finally, with the increasing number of complete genomes that are being sequenced, we suggest that suicide PCR will become more widely used for the detection of other bacteria. 
